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VAbstract
The present study attempted to determine the existence
of variation in the cognition of semantic differences be-
tween two types of bilinguals. It also examined the effect
of two different experiences of language acquisition in bi-
linguals (coordinate vs, compound) and the level of cogni-
tive development in the cognition of semantic differences.
Coordinate and compound Spanish-speaking bilingual
children were compared according to their responses to 20
Spanish target words that had two or more English corres-
ponding meanings. Afterwards, the subjects responded to a
Piagetian Conservation Test.
The results indicated that the Piagetian Conservation
Test is an accurate tool to assess cognitive development
for this sample. Furthermore, a measure of variability in
cognition of semantic differences was obtained. Neverthe-
less, although those differences in response are not statis-
tically significantly related to type of bilingual nor level
of cognitive development, the coordinate bilinguals in the
operational level vary more in their responses than the com-
pound bilingual in the operational level. This suggests, as
predicted, that differences in cognition of semantic differ-
ences are related to type of bilingual. Suggestions are
made for a model of semantic processing which might account
for these differences.
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1Introduction
What is billn^ualism?
In recent years an increasing amount of research inter-
est has been focused on bilingualism as a psychological
process (see reviews by Lambert, 1966; McNamara, 1967; Hau-
gen, 1956)« Previously, bilingualism was studied mainly by
linguists. Today interest in bilingualism has expanded to
include psychologists, sociologists, and educators, thereby,
accounting for a much broader context for our understanding
of the various contributions of social, cognitive, and devel-
opmental factors to bilingual processes.
There is considerable discrepancy in the definition of
bilingualism, A monolingual possesses up to two encoding
(conversion of meanings into signs) skills: speaking and
writing; and two decoding (conversion of signs back into
meanings) skills: listening and reading. For each of these
skills there are semantic, syntactic, lexical and phonemic
aspects, Bilingualism involves encoding and decoding skills
for each language and plurilingualism, multilingualism or
polyglotism involves these capacities in more than two lan-
guages (McNamara, 1967). The problem, for a cognitive or
psycholinguistic model of bilingual processing, arises be-
cause not all bilinguals possess all four skills, or do not
have the same mastery in all skills. This suggests that bi-
2lingualism is a continuum, which varies among individuals
along a whole variety of dimensions. For these reasons Hau-
gen (1956) states that the term "bilingual" is a "cover term
for people with a number of different language skills having
in common only that they are not monolinguals,
"
The need to establish dimensions is evident, Haugen
(19%) suggests two main dimensions: (1) the speaker's
knowledge of each language and (2) language distance \
Nevertheless, there is a generally accepted notion of bilin-
guals as persons who have at least one of the language
skills, even to a minimal degree, in their second language
(McNamara, 1967).
The problem of who is bilingual and to what extent,
generated a series of categories to qualify and classify bi-
lingualism. The balanced-dominant person is one who is said
to be equally skilled in all aspects of two languages.
These are, as Fishman points out (196^), bilinguals without
diglossia, in other words, bilinguals whose vocabulary is
equally rich in both cultural contexts. But the terms "dom-
inant" and/or "balanced" present some other difficulties.
This system implies competition between the two languages,
therefore limiting its descriptive applicability to the in-
clination to use one of the two languages where the two lan-
guages are equally suitable, and the tendency for the syn-
tactic, phonological, semantic, and lexical systems of one
3language to intrude on those of the other one (McNamara,
1967)« The term degree of bilingualism is preferred, be-
cause it avoids these limitations by not implying either of
these tendencies.
Rating scales have been used to determine language
background. These instruments require the subject to esti-
mate the extent to which each of his/her languages is used
in his/her home. Although the reliability of those measures
is quite high, it is not clear how accurately they describe
linguistic background or how information about linguistic
background can be used to predict language skills. Another
form of self-rating scale used is for language skills. How-
ever, these scales are less powerful than richness-of-voca-
bulary tests (McNamara, 1967), In addition, fluency tests,
which measure the speed of responding to verbal stimuli or
speed of verbal production in two languages, have been used
to diagnose degrees of bilingualism (Lambert, 1955)« These
time-measures correlate highly with years of experience in
the two languages, however it remains to be seen how well
they correlate with more direct measures of language skills
(McNamara, 1967), The flexibility tests include: (1) rich-
ness-of-vocabulary test (McNamara, 1967) and (2) word detec-
tion test (Lambert, 1955). Both tests are based on the as-
sumption that bilingual s seem to have far more ways to ex-
press a concept in their strong language than in their
weaker language. A dominance test is one in which a bilin-
gual faces an ambiguous stimulus (which could belong to ei-
ther of two languages) and is asked to pronounce or inter-
pret it. It is assumed that the stronger language is the
most frequently used (McNamara, 1967). Thus, all these as-
sessment instruments classify bilinguals in the balance-
dominant system
.
Coordinate vs. Compound Bilinguals
The second chief distinction among bilinguals is that
between coordinate and compound bilinguals, originally cre-
ated by Weinreich (1953) and further elaborated by Ervin
and Osgood (195^)* This distinction refers essentially to
the semantic aspects of language and to the importance of
language acquisition contexts. This construct points to
the distinction in the way the two language systems of the
bilingual interact: whether they are coordinated or corn-
ponded. The coordinate system would be developed through
experience in different linguistic communities where lan-
guages are rarely interchanged. This system implies that
the two languages are learned in linguistically distinctive
acquisition contexts, as for example, when the second lan-
guage is learned at some later, post-infancy period. The
coordinate bilingual essentially makes use of two function-
ally independent language systems.
On the other hand, the compound system develops when
5the two languages are learned originally in linguistically
mixed acquisition contexts. In these fused contexts, a
speaker uses both languages interchangeably to refer to the
same environmental events, as is typical of infant bilingual-
ism. The compound bilingual uses two functionally dependent
linguistic systems. Ervin and Osgood (1954) suggest that the
alternative meaning symbols in the compound's two languages
have a single meaning, while the coordinate bilingual devel-
ops separate meanings for each of his alternative symbols.
The most obvious contribution of this construct is that this
distinction helps in understanding how two systems, which are
so highly correlated because the same repertoire of environ-
mental events are referred to with words from both languages,
are kept from becoming mixed up for the coordinate bilin-
guals. However, it makes it more difficult to explain how
compound bilinguals do so. Still the most interesting con-
tribution is that it points to cultural context and differ-
ences as essential variables in the phenomenon of bilingual-
ism.
A given language form implies a relationship with the
corresponding social structure. Language forms are tools
with which social structure is made sensible to the members
of that linguistic group (Luhman, 1973)« Consequently, a
language form involves a culture. Thus bilingualism, con-
sisting of two language forms, presupposes biculturalism
6(two cultures or social contexts), Bilingualism is not only
"languages in contact" but also cultures in contact. In
other words,
"At the microlevel, language forms can
be viewed as tools with which social
meanings are constructed and communi-
cated, each utterance thereby contain-
ing an information aspect (which is
obvious) and a more general social as-
pect. At the macro level, language
forms become markers of the relation
between and among complex social groups
and, in this sense, reflect the more
purely sociological concerns of class
and stratification, (Luhman, 1973)"
Attitudes Towards Bilingualism
If we review the different attitudes throughout the
world toward bilingualism, we can extrapolate, with high re-
liability, the nature of the relations between the social
groups involved. For example, people from Central and East-
ern Europe, the Mediterranean area and Scandinavia would en-
force bilingualism strongly. This attitude reflects social
groups with high cultural tolerance and exchange. Nations
(like some countries in Africa, and Puerto Rico) where pres-
tigious languages have been imported will probably suspect
bilingualism as a hidden form of linguistic colonialism. In
the United States, for example, there has been constant in-
tolerance toward bilingualism although the variety of cul-
tural groups that constituted the nation is great (Lambert
and Tucker, 1972),
7All Of these different attitudes suggest that a language
form is not only a way of coimnunieating symbols but also it
is a means to and a symbol for resources, prestige, and
power# Therefore the access to those resources is marked
by the access to language forms. Hence the rejection of bi-
lingual groups, i.e., bilingualism (like the immigrants) is
a defensive act and an affirmation of power simultaneously.
It is a defensive act in the sense that it is a social group
(monolinguals) defending the control they have over social
resources; and an affirmation of power because this behavior
communicates the control over the resources by the monolin-
gual group; the pressure is to be monolingual, i.e., to
adopt the language form of the dominant group. There is a
resistance to formally acknowledge the legitimacy of other
language forms by the refusal to be a bilingual society (or
a multilingual nation). If this bilingual behavior is not
abandoned a series of stigmas are imposed on the bilingual
group. This happened in this country to different ethnic
groups, among them Blacks, Mexican-Americans, and Puerto
Ricans. Some of the assumptions believed by the public and
supported by research were: a bilingual will always be at
a linguistic disadvantage (Luhman, 1973) J the vocabulary of
bilinguals is below standard (Smith, 19^9)i low I.Q. in bi-
lingual samples is the result of low socio-economic level
and bilingualism (Anastasi and Co'rdova, 1953)i bilinguals
8construct shorter, incomplete, less complex sentences, un-
usual word order, etc,; bilingualism results in retardation
in educational progress such as reading and school malad-
justment, bilingualism produces emotional instability and
schizophrenia (Jensen, 1962), and bilingualism is a threat
for national security.
Therefore, language forms, such as bilingualism, can
be used as a means for political resistance (like the French-
Canadians); as a means of belonging to a new culture (as for
many immigrants); or as a political imposition resulting from
political dependence (like in the case of Puerto Rico, Hau-
gen, 1956).
The fallacies imputed to bilinguals were perpetuated by
the educational system, too. Schools worked under an assump-
tion, supported by linguists, that there was one "pure" style
of language. This is to say that there was one-to-one corre-
spondence between "culture" and language, which in this coun-
try, for example, is Standard American English, Based on
this belief, schools which are the means used by society to
educate its members were in charge of ensuring that all its
members use the standard language form. Those individuals or
collective cases in which the educational system failed, were
evaluated as having "handicaps" or "disadvantages". This is
one of the aspects that actively contributed in the creation
of the "culturally-intellectually deprived children myth".
9This myth, with all the stigmas that it generated, became a
self-fulfilling prophesy, restating in bilingual and/or bi-
dielectic children dropping-out (Bernstein, 1972).
The educational system appears to be only responsible to
and an advocate of the values and culture (language) of a ma-
jority group which controls the resources. Education, in
this context, does not respond to all the members of that so-
ciety or to the children it serves. The operating assumption
seems to be that if some groups have a different language
and/or culture, although they are part of the society schools
serve, those groups have to change their language and their
culture. Being "different" becomes a problem for that group
instead of a challenge to Education, because in this way the
society communicates to the bilingual child that it thinks
the child's language, values, and culture are worthless. It
seems education is not as equitable and impartial as it
claims^
It was not until the early 60 »s that dissatisfaction
with the existing situation began to be felt in the country.
Increasing pressure on legislators from minority groups such
as Blacks, Puerto Ricans, Native Americans, and Mexican- Amer-
icans who were awakening to a newly found pride in their eth-
nicity and to the realization of the effects the school sys-
tem was having on their children, both educationally and psy-
chologically, began to press for bilingual education. Adding
10
bicultural education to the language aspect, the thrust for
"Bilingual-bicultural education is not
merely using the first language of the
pupils as a bridge to the second lan-
guage and then eliminating the first
as proficiency in the second language
is attained. Rather, it is the total
.
development of the pupils bilingually
so that they can function to the best
of their own capabilities in two lan-
guages: their native language and
the target language, Bilingual-bicul-
tural education does not cut the cur-
riculum# It comprises a complete pro-
gram with the added use of two lan-
guages as a means of instruction in
any or all parts of the curriculum.
And since language is related to peo-
ple's culture, it follows that a bi-
lingual education program will include
the study of two cultures - a bicul-
tural component - in its activities
(Board of Education of the City of
Chicago, 197^)."
It would be naive to think that these were the only
change agents. A few bilingual programs were already in
existence in the Southwest at the time, and bilingual needs
had already been documented. Also, research in the field
in the late 50 *s and early 60' s, as well as the forces
mentioned, produced an introduction of bills in Congress.
Massachusetts' Transitional Bilingual Education Act, G. L.
Ch. 71 A was enacted in 1971 (Rivera, 1976).
CoCTitive and Linguistic Studies of Bilinguals
As mentioned above, research in the field contributed
to initiate bilingual-bicultural education and also removed
many doubts pertaining to the benefits of bilingualism.
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Some of the main aspects of bilingualism research were:
code-switching, interference, word association, language ac-
quisition, semantic satiation, and semantic shift.
Code-switching and interference were the first aspects
of bilingualism that captured the attention of linguists and
psycholinguists. How can a bilingual change from one lin-
guistic code to the other without any effort? How does a
bilingual individual manage to keep his languages essentially
unilingual?
Code-switching occurs when a bilingual introduces a com-
pletely unassimilated word from another language into his
speech, that is, the alternate use of two languages (Haugen,
1956). Interference is.-.
"the rearrangement of patterns that re-
sult from the introduction of foreign
elements into the more highly structured
domains of language, such as the bulk of
the phonemic system, a large part of the
morphology and syntax, and some areas of
the vocabulary (Weinreich, 1953)"#
In other words, it is the overlapping of two languages when
item A has not been accepted into language B. Therefore,
in a sense, interference is a kind of unstructured code-
switching. When an auditory bilingual version of the Stroop
Test is used, which requires code-switching, subjects are
unable to ignore the semantic aspects of stimuli, even though
they have no difficulty in keeping their two language codes
functionally apart. Errors in the choice of language hardly
12
occur. Although physical characteristics of the stimulus
words result in some interference, the major source on in-
terference are the semantic aspects of the stimuli (Hamers
and Lambert, 1972).
McNamara (1971) explored the bilingual 's capacity to
interpret linguistically mixed passages. He designed four
experiments involving different aspects of code-switching.
The first study required the subjects to read continuous pa-
ragraphs in English and French, and the time spent in read-
ing was measured. The overall result was that the language
switching took an observable amount of time. The second and
third of these experiments required the participants to judge
the truth or falsehood of written sentences. Responses to
unilingual sentences in the subject's native tongue tend to
be faster than responses to unilingual sentences in his se-
cond language. Besides, responses to mixed sentences were
slower than to unilingual ones and the effects of increasing
the number of switches is roughly additive. The last study
asked the subjects to judge the truth or falsehood of spoken
sentences. These findings correspond closely to those of
the previous experiments. The author concludes that the in-
put-switch is "indeed automatic" and that "attempts to bring
it under voluntary control only disrupt its functioning".
For a long time code-switching was considered to be
chaotic and with no specific pattern. As suggested above
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(McNamara, 1971), code-switching functions differently be-
tween the input and output codes. Furthermore, McClure and
McClure (1974), McClure and Wentz (i975a, 1975b) and Wentz
and McClure (1975) conducted a series of studies on the de-
velopment of code-switching among Mexican-American children.
Linguistic (i.e., semantics, syntax, morphology and phonol-
ogy) and sociolinguistic (e.g. topic, setting, scene and
participant's activity) parameters of code-switching were
considered. This study, not only confirmed what others
(Rubin, 1972; Ervin-Tripp, 196^; Gumperz, 1964) already
pointed out, that is, that code-switching occurs under spe-
cific conditions; but also established that children can
."select freely from two codes which they control to convey
social meaning" and that switching based on participants,
the first type to develop, appears "as soon as the child
can separate the two codes (McClure and McClure, 1974)"«
In another experiment the authors (McClure and Wentz,
197Zfa) concluded that "children's code-switching is not ran-
dom" although no single parameter or sets of parameters can
predict code-switching with absolute reliability. Metaphor-
ical switching ("alternation which enables allusion to more
than one social relationship among the same participants in
an intercation, the situation remaining constant (McClure
and Wentz, 1974a)") is ruled by a set of norms in the same
way as situational switching. Moreover the phrase "marked
code choice" used by Ervin-Tripp (1972) applies only to code-
switching for affective purposes.
In an attempt to explain why many of these analyses
failed to find organization in some bilingual data, Wentz and
McClureC 1975b) conducted another study which led them to con-
clude that this failure is the result of the incapacity of
scientists to make the distinction between the two kinds of
code-switching: code-mixing and code-changing. Although
both are code-switching, code-mixing requires "conflicts be-
tween the grammatical systems involved, which are resolved
generally by syntactic principles which take both systems in-
to account"; while code-changing "is charapterized by long
segments of switched material, and it seems to entail a com-
plete shifting of grammatical 'gears', as it were".
A review of the literature suggested a close relation-
ship between code-switching and interference. Lambert and
Rawlings (1969a) put both aspects together when he asked com-
pound and coordinate bilinguals to search out core concepts
such as .table, when given mixed-language clues, such as
chaise
,
food
,
desk , bois, manger . Both groups of subjects
have essentially the same score for both English and French
problems, but coordinates made more errors on both English
and French problems. This verified the idea that coordinated
language codes have a greater functional independence and
mixed-language presentations of cues would be more distract-
15
ing and confusing resulting in greater interference; on the
other hand, compound linguistic codes are benefited by each
language's functional dependence.
It is evident that the history of language acquisition
affects many linguistic skills in bilinguals. Therefore, a
better understanding of the process of language acquisition
of bilingual children, will facilitate our understanding of
this phenomenon. Although there is very little research
available in this area, some studies have been initiated
very recently.
Research shows that bilingual children develop linguist-
tic skills in a stage, i.e., step by step, manner. By the
time the children reach the second stage in both their lan-
guages, around the age of three years, the ability to dif-
ferentiate between languages is well established. Similari-
ties and differences among English and Spanish development
tend to stem from structural similarities and differences be-
tween the two languages (Padilla and Liebman, 1975), The
perception of these similarities and differences become more
sophisticated as children get older. As we have seen, the
awareness of the distinction between language codes emerges
very early. It seems reasonable, as the coordinate - com-
pound distinction suggests, that the absence or presence of
this awareness will influence the way in which bilinguals
experience their environment.
16
Experiences in bicultural acquisition contexts do appear
to affect the semantic aspects of the bilingual »s two liguis-
fcic codes. By analyzing conditions that are presumed to af-
fect both the separate use of the bilingual 's two languages
and the interference between languages, Lambert, Hanelka, and
Crosby (1967) indicate that those bilinguals who acquired
their languages in separated contexts "exhibit a significantly
greater difference in meanings of translated equivalents than
did those who acquired both languages in fused context". In
the same manner, studies involving semantic satiation suggest
that coordinates behave in an opposite way from compounds by
exhibiting a "generation" of meaning instead of satiation
(Jakobovits and Lambert, 1961 )• Using' mixed-language lists
and reaction time, it was found that bilinguals generalize
their responses to within and other languages synonyms, be-
sides, semantic properties provided a more important clue
than language of the test words, especially for coordinates
(Segalowitz and Lambert, 1969)# Semantic categorizing is an
important principle for all bilinguals; but v^hile coordinates
place significantly more emphasis on this way of categorizr
ing, compounds place more importance on the language princi-
ple. This corroborates Lambert's (1969) conclusion else-
where: "Language is an auxiliary means of organizing infor-
mation in memory when compared with semantic categories,
which appear as powerful organizational schemas".
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In summation, several aspects of bilingualism have been
explored. Nevertheless^ only language acquisition and code-
switching have been studied from a developmental point of
view. Furthermore, although the educational environment of
our bilingual children has improved, the new bilingual pro-
grams are faced with an immense amalgam of problems. Most
Spanish-speaking children are often characterized as poor
performers and drop-outs. These children face the cultural/
attitudinal conflicts on the part of teachers, i,e,, the un-
relenting pressure of formal institutions (including schools)
to have the child change, rather than to adopt a bilingual
acceptance by designing cognitive linguistic curricula, hir-
ing Spanish-speaking teachers, etc. The difficulties chil-
dren experience are multi-level, ranging from cognitive pro-
cessing between two language systems to personal attitudes
held by teachers, to national policy as a form of political
power regulating the child's chances to achieve and succeed.
The major purpose of the present study was to obtain some
data on the cognition (a general term covering all the va-
rious modes of knowing) of semantic differences among bilin-
gual children. The nature of the present study is explora-
tory; the theoretical basis of the investigation is weak and
the investigator's intuition played a leading role in its
formulation. Therefore, questions with unpredictable an-
swers are plentiful. Nevertheless, it is expected that this
18
and the resulting future studies will contribute to clarify
some bilingual cognitive processes of the bilingual child
and will strengthen and enrich our bilingual programs.
For the purpose of this study, in order to assess dif-
ferences in semantic processing between coordinate and com-
pound Spanish-speaking bilinguals, children varying in age
and level of cognitive development were given a word spoken
in Spanish and asked to select one of two or three pictures
which represented its meaning. The target words were se^
l«€ted for their potential multiple meanings in English,
The following hypotheses v/ere tested.
Experimental Hypothesis
1, Based on the previous research of Lambert (1969)>
Hamers and Lambert (1972), variation in the cognition of se-
mantic differences is expected. More specifically, it is
predicted that:
a. Coordinate bilinguals will show more variation in
the selection of the English corresponding mean-
ing to the Spanish target word, than the compound
bilinguals,
b. Compound bilinguals will select almost the same
sole English corresponding meaning to the Spanish
target word,
2. It is hypothesised that the cognition of semantic
differences will be stronger as children are in higher lev-
19
^Is of cognitive development. Based on the results obtained
by Padilla and Liebman (1975) it is predicted that cogni-
tively advanced children will show more differentiated pat-
terns of response, pointing out a stronger cognition of se-
mantic differences. In particular it is expected that chil-
dren at the transitional level of cognitive development will
exhibit a pattern of response more differentiated than the
children at the pre-operational level ; but less differenti-
ated than those at the operational level of cognitive devel-
opment«
Method
Subjects
Forty-eight bilingual children from Amherst and Holyoke
in Western Massachusetts participated. Children ranged from
5 to 12 years of age and were Puerto Rican.
The subjects in Amherst, a total of 8, were recruited by
personal contact of the experimenter with the parents. The
rest of the sample, kO subjects, were from the West Street
School of Holyoke ^, The supervisor of the bilingual program
of the Public School System of Holyoke was contracted and in-
formed about the nature of the study. The experimenter was
referred to the Superintendent of Schools, who approved the
participation of the children of that school in this study.
20
The school provided a testing room.
There were six treatment groups (factorial combinations
of two independent variables, one with two levels and anoth-
er with three levels). Twenty-four of the total of 48 sub-
jects were coordinate bilinguals and the other 2.k were com-
pound bilinguals. In order to group the children in this
way, a list of students was obtained from the teacher and
the participants were selected on the following criteria:
age at which each language began to develop; the context in
which each language was acquired; the extent of the current
usage; and the settings in which each is used currently.
This history of language acquisition enabled the experimen-
ter to group the subjects into either the coordinate or the
compound bilingual classifications. The Piagetian Conser-
vation Test, which was administer after the experimental
task. was finished, was used to group the subjects in the
three different levels of cognitive development.
Due to this grouping procedure, the experimenter actu-
ally ran 65 subjects. The extra 17 subjects were not used
because the evaluation of the Piagetian Conservation Test
would assign them to groups already formed.
These two procedures generated a design which contained
2if coordinate bilinguals and Zk compound bilinguals; and
sixteen subjects in each level of cognitive development,
eight of each type of bilingual (see Table I), The cutoff
TABLE 1
Experimental Design
Cognitive
Development
Non-Verbal
Condition
1, pre-operational level
COOB* CB*
8 8
2, transitional level 8 8
3. operational level 8 8
*COOB - Coordinate Bilingual
*CB - Compound Bilingual
22
scores for the different levels of cognitive development were
as follows: from 0 to points for the pre-operational level
of cognitive development, 5 to 8 points for the transitional
level, and 9 to 12 points for the operational level of cogni-
tive development. The number of subjects in the various
cells is equal.
The experimenter was a Puerto RLcan female, also a coor-
dinate bilingual.
Procedure
Design
The study was conducted using individual sessions for
each subject. The testing for all the if8 subjects took a
week and a half. The individual sessions ranged from 20 mi-
nutes, for the older children, to ifO minutes for the younger
ones. The experimental task took an average of 3 minutes and
the Piagetian Conservation Test ranged from 15 minutes to 35
minutes.
Stimulus materials
The Recuento de vocabulario de pre-escolares (Rodriguez-
Bou, 1966) was used as the basis for the selection of the vo-
cabulary in the list of target words. The Spanish target
words were chosen as follows: the most frequently occuring
responses in everyday vocabulary that have more than one pos-
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sible meaning in English were listed with their correspond-
ing English meanings* Words with heavy cultural meanings
were not included. In all, there were 20 Spanish target
words, 7 of which had 3 different English meanings and the
other 13 had 2 different English corresponding meanings.
Thus, the list of words v;as structured in such a v/ay that
for each target word in Spanish there were 2 or 3 correspond-
ing meanings in English. In other words, there were 2 or 3
different English meanings for each Spanish target word (see
Appendix A). The corresponding English meanings are com-
pletely different from one another, and involve different se-
mantic classifications. English meanings for each drawing
were written under it with a black magic-marker. Cards of
6X8-^ inches were used for the drawings in total.
In order to collect the subjects' responses an answering
sheet v/ith the Spanish target words and the English corre-
sponding meanings was designed (see Appendix B). This sheet
included such information as the name of the subject, age,
type of bilingual, and the date of the testing.
For the Piagetian Conservation Test, the Concept Asses-
ment Kit - Conservation, Form A (Goldschmid and Bentler,
1968), was used. This test was translated into Spanish. To
diminish the effect of language dominance the test was admi-
nistered in English and Spanish, arranging the different
parts to be given in both languages. By counterbalancing in
2if
this way, the possible effects of language dominance or lan-
guage preference on the score of the test was controlled.
The distribution of the different sections of the test al-
lowed a perfect counterbalance, so that, the effects of lan-
guage dominance or language preference would de reduced (see
Appendix C)«
Each child was taken from his/her classroom to the
testing room where the experimenter read the instructions in
Spanish (see Appendix D). The experimenter then proceeded
to pronounce each of the 20 Spanish target words while si-
multaneously presenting the drawings with the alternative
English corresponding meanings for each target word. The
experimenter waited as much as necessary for the child to
make his/her choice. When the task was finished, the experi-
menter gave the child a break of 2 to 3 minutes.
In order to reduce the bias resulting from this inter-
action between the experimenter's expectations and the know-
ledge of the child's level of cognitive development, the
conservation test was administered after the child had re-
sponded to all the target words. The experimenter started
the Piagetian Conservation Test, after explaining what both
(subject and experimenter) were going to do (see Appendix
E), When the testing was finished the experimenter thanked
the child for his/her cooperation and talked about the test.
In general all subjects enjoyed the task.
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Results
In order to establish the relationship between age and
level of cognitive development a Pearson correlation between
the ages of all the subjects and the score in the Piagetian
Conservation Test was performed^ The results yielded a sig-
nificant relationship between age and level of cognitive de-
velopment of the subjects (r = 0.i+6l, df = if8, P = 0,001).
Two additional correlations were compiled, one for age of
coordinate bilinguals and scores on the Piagetian Conserva-
tion Test, and another for age of compound bilinguals and
score on the Piagetian Conservation Test, The results of
these analyses yielded a significant relationship between
age and score on the Piagetian Conservation Test for the co-
ordinate bilinguals (r = 0,490, df = Zf8, P = 0.01), and for
the compound bilinguals (r = 0,if30, df = /f8, P = 0,01),
Given that for middle class monolinguals, with whom the test
was standarized, there is a high correlation between age and
score on the test (Goldschmid and Rentier, 1968), these re-
sults suggest that the Piagetian Conservation Test is an ap-
propiate assessment tool for this sample.
General Statistical Procedures
A measure of variability was obtained for each word.
For all the 7 target words with 3 English corresponding
meanings a score of zero variability was computed, Mathemat-
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ically, this theoretical score of zero variability is 2.6?
responses per English corresponding meaning (given that
there is a total of 8 possible subject responses and 3 al-
ternatives). This zero variability score was subtracted
from the actual responses collected by the experimenter for
each English corresponding meaning. For example, bomba had
3 alternatives; the pre-operational coordinates selected
alternative three 7 times. Subtracting 2.6? from these re-
sulted in a variability score of 8.67# The three variabili-
ty scores, one for each English corresponding meaning, were
added. This total score is the total variability score for
the 8 subjects of one cell of the experimental design for
that target word. This procedure was repeated for each of
the 7 target words with 3 English corresponding meanings.
After the total variability score per target word was
computed for these 7 target words, a measure of variability
was obtained for the remaining 13 words. For all these
words with 2 English corresponding meanings a score of zero
variability was computed. Mathematically, this score is k
responses per English corresponding meaning (given that
there is a total of 8 possible responses to 2 alternatives).
This zero variability score was subtracted from the actual
responses collected by the experimenter for each English
corresponding meaning. The two variability scores, one for
each English corresponding meaning, were added. This final
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score is the total variability score for the 8 subjects for
one cell of the experimental design for that target word.
This procedure was repeated for each of the 13 target words
with 2 English corresponding meanings.
In order to determine if the cognition of semantic dif-
ferences varies according to type of bilingual and level of
cognitive development, series of statistical analyses were
performed. Using the row variability scores (see Appendix
F), the F ratios were computed and examined (see Table 2),
The differences in variability, that is, differences in pref-
erence for a given response, between coordinate and compound
bilinguals in the pre-operational level of cognitive devel-
opment are not significantly different (F = 1,01, df = 1,
p<0*05). Similarly, the differences in variability between
coordinate and compound bilinguals in the transitional level
of cognitive development are not significantly different
(F = 0,97, df = 1, p<0,05). In the same manner, the dif-
ference in variability between coordinate and compound bi-
linguals in the operational level of cognitive development
are not significantly different (F = 1.2/f, df = 1 , p<0.05).
In summary, using the total row variability scores, the
differences in variability by type of bilingual at each lev-
el of cognitive development were not significantly different.
In other words, subjects did not respond differently to the
target word according to type of bilingual.
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TABLE 2
F ratios of the Row Variability Scores
Level of Cognitive Pre-operational Transitional Operational
Development Level Level Level
F ratios 1.01 0,97 1.24
df 1 1 1
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Using the word's variability score (see Appendix F) a
2x3 analysis of variance (see Table 2) of the children's
responses by type of bilingual and level of cognitive devel-
opment yielded a non-significant interaction between se-
mantic differences, type of bilingual and cognitive develop-
ment of subject (F = 1,23, df = 2, p<0,05)# The effect of
type of bilingual (F = /f#55, df = 1 , p<0,05) and the effect
of cognitive development are not significant (F = 5«87,
df = 2, p<0.05).
Although the analysis of variance test showed no dif-
ferences between types of bilinguals and levels of cognitive
development, nor within types of bilinguals; the row varia-
bility scores suggest, tentatively, that coordinate bilin-
guals vary more in their selection of the English correspond-
ing meaning and that the children exhibit a more differenti-
ated pattern of response (more variability) as they progress
toward higher levels of cognitive development (see Table 3)#
The variability scores for the coordinate bilinguals is
smaller for the operational and pre-operational levels of
cognitive development than the variability scores for the
compound bilinguals. There is a reverse tendency for the
children in the transitional level of cognitive development.
Moreover, the row variability scores increase for both types
of bilinguals as the level of cognitive development in-
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TABLE 5
Row Variability Scores
Level of Cognitive
Development
Type of Bilingual
Coordinate Compound
Pre-operational
Level
95.^6 97.^3
Transitional
Level
101.59 98.97
Operational
Level
lO/f.83 129. if5
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creases. Nevertheless, these differences were not signifi-
cant,
A series of chi square analyses (and Fisher's Exact Test
when necessary) were also carried out to find out whether or
not coordinate bilinguals respond differently than compound
bilinguals to each target word. The different variables con-
trolled were type of bilingual, level of cognitive develop-
ment, age, and sex; for each word. Furthermore, level of
cognitive development by type of bilingual, and age by level
of cognitive development were controlled too. Several of
these chi square analyses were significant for some of the
words. However, it was impossible to detect any systematic
pattern in those analyses. In summary, given that not a sin-
gle hypothesis can account for those tests that were signifi-
cant, these are not reported.
In summary, there is an overall relationship between age
and score in the Piagetian Conservation Test. The results of
the separate correlations indicate that there is a relation-
ship between age and score in the Piagetian Conservation Test
among the coordinate bilinguals and for the compound bilin-
guals. Differences in cognition of semantic differences by
type of bilingual are not significant as shown by the F ratio
analysis and the analysis of variance. The chi square analy-
sis showed that for some target words subjects responded sig-
nificantly differently. Nevertheless, no systematic pattern
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was detected among these target words.
Discussion
The prediction that the Piagetian Conservation Test was
an appropiate tool for this population was confirmed. The
results indicated, that as for monolinguals, this test's
score correlates with the subjects' ages.
The most conspicuous results to emerge from this study
was that there are no significant differences in the cogni-
tion of semantic differences according to type of bilingual.
In the pre-operational and transitional levels of cognitive
development no differences were shown between compound and
coordinate bilinguals (see Figure 1), However, the results
obtained do approach significance as predicted but only in
the operational level of cognitive development. These re-
sults suggest that at the operational level, coordinate bi-
linguals are more aware of semantic differences than compound
bilinguals. why is this difference not present at the pre-
operational and transitional level? Why, even at the opera-
tional level, is this difference not significant?
It should be recalled that the studies that show differ-
ences in cognition of semantic differences involved a differ-
ent task. In other words, with different tasks the results
might not be the same. The instrument used in this study
33
0)
H
a>
>
o
>
•P
*f-l
hO
o
o
o
a
o
n
1
CO
1
(0 1
05
(Q 1
CQ
O 0)
o CO
CO CO
>> H ;3
-p t3 oH U ft
O a
•H O oO o
OJ
•H
U
>
X
o
CO
U
o
0)
>
H
O
•rl
-P
•H
CO
a
CO
4->
o
•rlP
CO
H
>
>
O
I
<D
O o O Oo
CO
H
CO
>
(0
a>
u
o
o
CO
3k
might be somewhat sensitive to semantic differences but not
as sensitive as the others used before. To determine if the
instrument used in this study is sensitive enough, it should
be used in another study with adult subjects* If the results
of this follow-up study are like those of the previous expe-
riment using adults, we can assume that this instrument is
sensitive enough to indicate the subjects' awareness of se-
mantic differences. This conclusion would seem reasonable if
it produces results similar to those obtained in previous re-
search. In other words, replication of data indicating that
adult coordinate and compound bilinguals in fact process se-
mantic differences differently would confirm that this ins-
trument is an appropiate tool to study cognition of semantic
differences.
Another consideration involves the size of the sample
used, eight subjects per cell of the experimental design and
forty-eight in total, which might not be large enough to en-
gender significant results. To clarify the role of the sample
size in the obtained results, an identical experiment with a
larger sample (for example 20 subjects per cell) would have to
be conducted.
If after performing this series of experiments, subjects
at the pre-operational and transitional levels of cognitive
development do not respond differently, as the subjects in the
operational level seem to; then we would have to ask, why are
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there are no differences according to type of bilingual at the
earlier levels of cognitive development? Moreover, why do
coordinate and compound bilinguals in the operational level
process semantic differences differently?
Based on the research of Padilla and Liebman (1975) on
the process of language acquisition it was hypothesized that
at the first two levels of cognitive development the magni-
tude of the differences in the cognition of semantic differ-
ences was going to be weaker. The reasoning behind this
prediction was that at the earlier stages children's struc-
tures are not very stable. As they grow and the linguistic
skills are more firm, consistent, and sophisticated, their
cognitive processes become more fixed. In other words,
young coordinates and compounds might have the two linguis-
tic codes not as well differentiated as the coordinate and
compound bilinguals at the operational level of cognitive
development. Perhaps, this flexibility in the organization
of the linguistic codes is so pronounced that it accounts
for the similarity in the cognition of semantic differences
between these two types of bilinguals at the earlier stages
of cognitive development. In other words, bilinguals' cog-
nitive system at the earlier stages of cognitive development
are such that there are no differences in the way they pro-
cess semantic differences. But, what is the cognitive struc-
ture that is not well developed at the earlier stages of cog-
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nitive development but which is functioning at the operation-
al level?
The structure to which we have been referring to is a
construct which attempts to explain why coordinates and com-
pound bilinguals differ in the cognition of semantic differ-
ences. For the compound bilinguals the different meanings
for one word in one of the linguistic codes (e.g. Spanish)
coincide with the corresponding meanings of the same word in
the other code (e.g. English). In other words, compounds
have one set of meanings for two linguistic codes. When a
given word is presented to a compound in the first linguistic
code, the different meanings are elicited. If after present-
ing the word in the first linguistic code, the subject is re-
quested to respond in the second code; due to the previous
experiences one of the corresponding meanings emerges. That
corresponding meaning concurs with one of the meanings elic-
ited by the word presented originally. The elicitation of
that particular meaning related to the second language adds
strength to the meaning with which it coincides. Consequent-
ly, the answer in the second language will be the word that
concurs with the meaning related to the first language. Thus
as the data suggests compound bilinguals show less variation
in their responses to the target words.
On the other hand, coordinate bilinguals have one set of
meanings for each linguistic code and those two sets function
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somewhat independently. Vtoen a stimulus is presented in one
language and the response is requested in the other language
a process of coordination from one set of meanings to the
other set of meanings occurs. Because the meanings do not
coincide, sometimes the first meaning elicited in the second
set is not the corresponding meaning to the one more strong-
ly elicited in the first set. This discrepancy provokes the
consideration of alternatives not available to the compound
bilingual. As a result of greater awareness of possible al-
ternatives, coordinate bilinguals vary more in their respon-
ses. In other words, they are more sensitive to semantic
differences than the compound bilinguals, and their respon-
ses to the target words show more variation.
Nevertheless, there is still a lot of research to be
done in order to verify this construct. Maybe some day we
will be able to explain how bilinguals process their lin-
guistic codes.
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Appendix A
List of Words
1 • bomba hydrant
bomb
balloon
2.. palo stick
drink
tree
3# vela candle
sail
watch out for
bano large pan
bathroom
to take a bath
5» pluraa pen
faucet
feather
6. tira throw
strip of cloth
to pull
7m pipa pipe
belly
cask
8« media sock
half
9. nada
10, abanico-
1 1 • parada
—
12# abrigo
13. china
banco
15» bota
—
16* pata
!?• sirena
—
1 8# carro—
19» carta
20, largo
— swim
nothing
-fan
extractor
-stop
procession
-sweater
coat
-orange
Chinese woman
-bench
bank
-throw away
boot
-leg
female duck
-mermaid
siren
-car
cart
-card
letter
-long
large
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Appendix B
Answering Sheet
Name_
Age_
Type of Bilingual
Date
1 • bomba
2« palo
3« vela
/f. bano
5. pluma
Gm tira
7. pipa_
8« media
hydrant
bomb
balloon
_stick
drink
tree
_candle
sail
watch out for
large pan
bathroom
to take a bath
pen
9. nada
faucet
feather
throw
strip of cloth
to pull
pipe
belly
cask
sock
half
swim
nothing
10« abanico fan
extractor
1 1 • parada stop
procession
1 2» abrigo sweater
coat
13« china orange
Chinese woman
1 1f. banco bench
bank
15« bota throw away
16# pata
boot
leg
female duck
1 ?• sirena mermaid
siren
18. carro car
cart
] 9 m carta card
letter
20, largo long
large
-P
03
(D
Eh
O
•H
-P
OS
>
u
X <D
•H CO
C!
O
Q) . O
Ph
§
•H
•P
0)
EiO
R5
•H
Ph
i
<!
B
o
O
O
s
CO
^4
o
td
•H
a
CO
0)
e
o
2;
0)
o
CO
0)
cd
a
0)
o
CO
U
o
I
oMU
MQM
a
CO
CO
M
COW
CO
I
PS
>
CO
pa
§MU
u
§H
CO
:2i
CO
w
oM
O
w
PiMQ
0
CO
mo «
0 CO
• i 0 <u0 0 iH
CJ 0 CO
f: D
0) c bO
•H CO •H
U :3 Vi
(0 a bO C
CO
c:
0
CO
CO CO
0 u • u CO
4J 0) 0) CO CO
QQ \co 0) CO J3
<U CO a rH <U B
B CO CO
0) CO
CO ti bO 4-1 •»
4J Q) •H CO (0
C •H
>0 CO U 0
iH 4J
CO
OS
•
CO >^ §
CO •
U CO
;S *H (0
0 CO <u
a> V V
.::-::vAf;-:i:i:.:>iv>wa'aatfK
c ^q 0 0
Vt M
n n
JS £
0) ••
o
CO C
c <u
c;
CO t)
-a
CO
<J CO
M
CO 0)
CO
-a
QJ CO
c a
iH 0)
CO
o CO
CO cr
o
u
CO (0
o <1>
CJ CO
0}
bO
u
•H
g
o
C
CO
D
a
o
00
n
(0
1
o
o*
0)
a M
•H M
n3 ^
CO
o bo 0)p "H :3
OJ 13 C
d
o
to
a
cr
<u
o
*d
CO
O bOP -H
0)
* o
o 13
CO o
0) ;h
CO •> OJ
CO 3
0) CJ
O rH CO
P- CO
<U 3 0)
•o bO 13
CO (U
H O CO M
CO CO 0) M
a.
o
^ 1
<2 V
8
1
e
d
3 P 3 •t
CO CO C CO CO p
0 (U CO
rH t-l rH rH 0)
0) CO Q) CO
a
•H bO •H bO CJ
CO CO
0) CO
CO
cu
cr <u
CO
(0 CO
OJ 0)
C2 rH
NH to
rH 3
bO
CM
CO
}O
•
(0
Ml
w
1 i
• o o
o
O O 0) *
a O *d CO
0) C <u
•H V! o CO r-l
U >^ Cd
cr 60 3
(« <D 60
•H
>» to <U cd
o u c:
-p Q) ir o
-o CO CO
CO Q)
0)
0) s <U o
4-1
cr« 4J 0)
a 03
O O
ti
•
iH
cd (d M
o M CO
c •H 0)
3 >
e S ^goo
CO c £
o «t
o o CO 09
o • * 0)
o
CO 4J to s Cd
o cd 0
D 0) > 60^
cd cd 60 3 H H >
M o 0) cr^ XT* o M
•a M p
cd Cd Q« 0) 0) 0) Q) o
D O D o 1-) to cd
U 0) « •H 0 •H D
13 to o (d
to Cd u cd 3 60
o S o c O 60 rH
a 4J O •P •H td to
0) u Q) a (U 13 o
Cd 0) 0) o u
o 4J •? •t P 13 O-
CO 13 CO CO CO 03 P
o fl O <u (U CO cd
N 0) i-l o iH 0
to td -H G 0) Cd tu CO D td 60
c 13 O td a e c a>Q (U -H •H 60 •H 60 CU
o P- 13 CO vH CO •H CO r-i
s
u
c
So
c £
— 4,
o w-o
— w o
cS u «
•5 - o
*
.12
« oS Z
5
to
o
13
cd
U CO
13 <U
CO H
P cd
O 3
60
CM
-H
CO
cd
J.
I
p ^ ^
^ ^ <N
"S 73
t3
s
i
n
I
'A
O
51M >—
c
n O
E £
is " w
u c *
Ji
3.5*
O >^ u
S . >,j= cue
h:2 g
.
u s
o *s "
^.f S
o
Z
S i 5
•5 5J «
*- ^ S
bo
''^
o
u
«»
1
I
E
o
^ ^ .5
I a
'1
2
10
*J
s a
Q
It
CL
CO
• O
• o
• o
• O ui
• O
• o
V w a>
c ^ ^Poo
E B
•3 e»-
>
-o
(A S
a. 4>
•30
= 1
£ 2
O «J ^
Z Sit;
** o
COM
CO
COM
>
COW
OM
O
gH
CO
MO
<
CO
CO
o
(U g C (0
Cd a CO
CO iH tH O
rH >s CO
O tU
CO
O
COH D
O4 h-l
i
o
cd CO
cd rH vd
*-» o B
C ^
(d
4J Cd
u
>> CO
Cd 0)
-5 c;
<o
O 'JQ cd
> c
CO
0) (d
Cd CO
3 cu
Cd •
C cd
-H 13 iH
cd o cd o
^ H ^
\H CO -u cd
3 Cd c:H cd cd
< P* CJ o
• cd
CO c o
cd -H
T3 CJ •
•H -H cd
O 4J to
(U CO 0)
}-i Cd
cd H G
M
o
cd
cd
o
cd
>
o
• CO
cd cd
CO iH C-
0) a cd
CO
cd cd a)
u c c
•H cd 4)
Cd O
S
cd cd o
cfl
cd
>^ U
o Cd CO
> 0)
o
o ^ a
CO 0)
cd 01
o Cd
o
1
o
cd
42
cd
Pi
•H cd CO
0
•H 09 CO rH
*t Cd cd
CO 0 ^ d
cd -d 3 bO
to 0) CO -H
•H 0) ^
-
•H rH C!
(u 0 a 0 00 ^ CO
CO
-d CO
CO Q)w CO
0) 0) cd d0 rH ^ :3 rH crM cd • 0* o« 0 cd
ClO 0 d) a> •d W)
•H 0 0 0 d -H
•H cd -dM CO CO •d -d u
cd CO 0
rH 0) 0 M 0 cd d *J
0 -d 4J M u 6n T~i cu
cu -H cd
cd T^ T-) "d d
CO (3 :3 <i) d 0) CO
0 d CO d CO • d
-d 0 0)
(d rH -H rH -d -r( 0)
cd -d (U 4J 0) c M
bO cd fl cd d 0)
cd d •H 0 -r) W 0 d
EC ^ CO 0 CO 60 U d*
.
O O V
§ 5 0
C/3
•§>
—
-a
n O
> —
.
.!2| O
^1 ^
.s s:
o
" g
I
II
o
o
O
CO
>
CO
§HO
g
CO
M
CO
oMU
a
§MQ
s
1 CO
o 0) (U
> cd 4J
o CO to
fd CO 60 Q) \cd
<u td cd 6
> d
CO 0) 0)
to 0 0) CO 0) -a d
o <d 4J \td t-i td 0)
CO o CO a cd o 3 •H
€d 0) D O 60 ^
0) 60 O cd>
g O
CO CO a) • cd d
O -H CO a u 3
4J (U 3 to d
iH <u cd O
>^ cd 60 § Vi Ocd iH Cd 0) 13 d #1
d (U
cd o cd Cd CO
VH O 4-1 o o -d 0)
3 O a O CO -a
cr td «t cd <u cd d
cd CO 4-1 <u >
o * to to cd
(3 Cd >^ (U o o 0) M o
CO G> e ^ 4-1
a td to to O
> rH (d > w o
CO
So
0) in
CO cd
0) 3
'd 60 cd
d cd
td
60
CO
o td
to o
cd -H ?d
> 4-> -H
d d
to cd
O O iH
'T3 cd
cd
CO B
o CO
0)
0) M
3 cd u-i
cr tH
o ^
rH d •
o o r-l
o o s
(U
4J
d
3
60
(U
o
60
tu
3
d ^
<U H
d M
•U 0)
3
0) d
3 -H
cr* 4J
d
0) o
cj a
•H
T3
Cd
O 13
4J
-H
0) 4-»
T-) d
3 cd
CO o
f-f cd
(U g
CO
•H
CO B
d
o cd
•H 3
4J 60
cd
o
d H
3 0)
(U
3 rH
cr
>
<1)
o d
•rl
0)
o
4J 0)
0) 4J
1—) (0
3 3 O
CO TTd
td d
1-1 tu
(0 a
•H \Cd tH
CO e
o
.
VI
d
3
60
u
o
60
OJ
3
1-3
d
-d
cd
3
60
td
o
T3
d
CO
4J
CO
3
QJ
3
d
4-1
d
o
u
cd
60
13
i-i td
CO
cd
cd iH
iJ
CO d
(d <u
^ d
CO iH
O 4J
CO
td (0 •
> O 13
^ cd
CO 6 13
O cd
rH 4J
(u d
CJ 3 td
13 a* o
k3
ODD
4> V V
§ o o
CO ^
OD C
e o
*c3 n
o ^
TO .n
" S!
o n
V)
w o
Ml O
s
o
3
-a
n -
V o
CO
o
Z
CO CO 0)
O OJ (U
to 13 rH
td d Cd
> cd 3
U 60
bO-rl
CO
bo
li
-s S
S 2
§^
I 2; s
^ 2
»^ -9 ^
1
s:
O
n
-a
crV
C3
C/3
03
ana
i ^ o
^ E S
CO <Q
^2
•Si
2: c;
^
«
M
«> «>
e o
e o
a
u
1
«»5 bo
(a
•2
i
5b C/3
CD-
03
o cd
iH e o &> u u
CO CO
Cd
> • a
ra
CO
*- ha
o o
B B
«n' i/t
CO 03 C3 0) 0) O n n
o cd 0) 03 JZ JZ
CO 1-1 4J (U H <1) Cd «^ n JO
CO •H cd o 0)
> § <u
4J a 60 U3
0) CO a>
03 O
g
O <u cdO a o Cd a
'ts 10 Cd 3 <^ 03 a (0 u 0)
IIo :3 td o o <u cd 0O h > cd o
.s
^ rH
^ W) 4J & CO M
cd <u o 8^ <«H 0) 0) u U
cd 03 H O 03 03 cd c
0)1 <U 04 Q> 0) O 0)
D* td a 03 a
—1 ECd cd cd fd o 0) cd 0)
CO 13 4J > •rl
cr Id 4J ^ g
Id -LI o * o u 0) 1
M 03 C a 03 6 03 a o 4J O
•K O cd o vd o 03 do B > > P4 0) 3 (J w3 V
0)
n
(d
(d
o
? 0
OS
del
a H
03
cd O
i-i cd
B Si
0)
0) 0)
d 3 H
0) a* OJ
M Cd ^
m Oi o e 0) 0)•• o o *J
«^ 0) •H cd ^ 03 0)
4J 'o e 0) »t3 p ..
• c U) 1-) o §H 3 O 'H O cd 13
B 00 e u c: 00
0) 0) 4J 0)o T-) cd C T-» 03 -H M
p* 3 O 3 Vd o P<
rH 0) O 03 B :H^ cd A. c:
o iH 0) •t iH OJ o
cd -H 00 0) 0 cd 0) a cd 00
3 'O 0) 0) 3 <U 3
60 3 •H 00 •H -H 00
Cd >v CO u Cd CO 4J cd 5
c
0)
cd rH
3 \a>
oo
cd 0)
3
iH cr
0)
cd
o -u
•T3 03
d cd
cd ^
u
03 03
3 O
T-) CO
cd cd
03
0
d 03
o oO rH
Cd
Cd 3
rH OO
d
Q) d)
d -o
0)
u cd
03 nH
O -W
d
B cd
cd a
0) cd
2, S
CT* 03
Cd B
00
•H Cd
13 rH
.5 2
I i
•s, J
5 03
r.
^
I'd
? a
Id
u
bo
CO
3
bo
i
5
ft:
CD
CO
Ui
PS
CO
w
oM
U
w
MQ
Cd Cd cd o
cd rH H
*H (d rH ts
CO O rH o o O (d €^
w •H O > CO C cd
4J O cr
CO S o >^
cd o a cd • CO O
PS rH O CO Cd
Cd cd <u U
> Cd (0 tH CO H
Cd 0) cd 0)
CO
-d (d CO p« ^ oW CO 00 0) • CO s
CO 0) CO •H Cd a oO cd a« \cd CO rH OM rH a S (0 O (Ua O C cd Cd 3 td
o ^ Cd rH •H cd
a •H Cd§ CO cd 0) cr u (0H O CO o O •H a 0)
CO o CO cd O (X
cd 0) rj COM cd iH ^ G
cd rH O o cd D Cd CO
-C o ^ a
CO M cd cd
\H cd cd (d o Q) M cd
3 cd n CO B W) >> O rH
cr fl w cd O O
<: 3 o —3 o o > o >
I 2 S;Boo
^ B B
ra jO
0)
CO
d)H O
cd
3 G
00 (U
•H tH
o
CO
rH
o *
Cd
G
to "H
o a
(J
cd (0
00 cd
(d rH
o
2G
Cd
to
Cd
O
CO
Cd
o
u
<S)
G
00
H
0)
G
a*
o
0)
u
o
o
0) cd <u
»H 00 CJ
Q 13
to
to
Cd
to
cd ^
rH to
o o
td
to B
O
iH CO
G
cd CO
00
O G
td •
to X-N
Q) M
0)
G (U
D- 3
G-
0)
•H G
-a o
o
o
t0 *
cd
(0
41
cu
cd
G
G
a»
G
tr
o
o
u
d)
0)
4J
G
0) (U
CO
o
CO o
eg .a
w 5
0)
n
e
n
u
r
** &)
M C
" o
^ .a
o
0)
G
cr
QJ bO
•H O
C E
CO
rH
CO
t-i cd
G 00
CO -H
to
•H \cd
CO B
G
G
to
cd
rH
o
CO
(d
to
cd
iH cd
00
o
-d -d
G
cd 0) •
u D o
to u- B
G to
•r-) cd
(d 4J 0
to
oj cd o
G ^ iH
G
•r1 CO G
G cd
cd cd
iH to
0)
G
O O
t-) ^ fX I
CO to
cd 0)
*H rH
o td
^ G
00
CN
-H
CO
o
«
ts >
o -S
§•
5.
.0
<ii
—
,
:§ §
Hi
0
GO
13 o
CO
w
PL.
w
Pi
CO
w
<
pq
Pi
>
CO
w
oM
a
§H
CO
CO
w
IS
oM
a
o
M
HM
0
CO cd M
o • N 0) 4J
c N VH 0
0) VH o to cd O
rH CO CO e S rHiH £ cd cd o <U
> • 0)
CO o CO 13 o 0)
O c Qi <u
CO U a> iH O cr
CO (d O CO
> cd (U u o cu CO
bO • \cd
(0 •H c o •H 0) BO 0) c CO 0)
C CO (U
cd N o N
>^ CJ o rH fd V4
Cd M cd Cd
•c cd 0) o B 4J
B c CJ CO
CO o (0 o 0) cd o 0
0) o. > *j
e cd c
c« (d a cd Cd
Id <u >^ +J u 0
CO o
o o > >s •t
c: td B (d <U|
•H o o Cd o (U 4: CO
o *o CJ > (U
rH
C r-J td
0 a0 U) 0) H •0 0)
CO m (U n3 cd0 H •H 13
a ^ U H 0) •H
(U c ;3
iH N 0 > a* a0 •H • cd
(d iJ cd u
- e C M
CO 0) 0) M 0) H cd0 0) :3 0) a
to a 0* cr CO
cd (U 0 rH
> -d 0) D <i) 13 0) s
cd a t3 0 a
to •H •H td 0) cd0 -H iJ 13 +» rH
C CO
c 0 0 0 :3 G
CO cd c u 4J (d CJ
0 0 0) d) •* cd u C
rH tH
-n <d CO <U
cd cd :3 13 <u Cd •H
CO cd to :3 4J
:3 to 13 a
XT -H 1-H •H rH #> to
0 6 c (U -p N 0
•H to d tH Xi0 cd J-t •H (d •H \cd 0 (d B0 iH CO 0 CO S u E td
to CO
O Q)
to 'O
td C
> cd
u
CM 60
CO
«) V V
i ^ Q
(A
E
o
1 «
ft) 3
c <«
O V
.is
V O U JZ
e ^
*3 2
2 tie
o
00
C3
.5
-s:
8*
-2 fc*
fc: 5
5 g a
-9 (5- i OS
[D
{ED
ID CD
CD
i
JUJ
CO2
O
o.
CO
UJ
to
O
o
cc
I-
co
z
^1 V
o ^
o
O J5
i
to
- 2 ft* £
? J2 >-
3 U
IIS
cc
O
O
UJ
UJ
o
<
CO
<
o
CO
UJ
Q
IO
5
-4«
NO
la
5^
« a
S|
73 ^
«>
<N
Q
0) CO
<U 0)
CO *Q
CO
<U
o
CO
o
to
0)
0)
o
p«
cd
>^Q
>
CO
td vctf
<u
jj
C cd
td C
o
5 .
\td
o
td
td
o u
e *J
c o
a
td
(d Xrl
S Cd
cd "
>-i \H
O D
<: td
cr
o
-0
CO
CD
rH
o
•H
O
•H
•d
td
to
0)
o
o
no
0)
e
o
o
C
0)
•H
a
•rl
td
o
h3
0)
u
a
to
0)
M
a.
o
a>
t-1
(0
0}
td td
C CtO
VH -H
rH CO
0)
CN
CO
td
to
o
o
td
u
o
M
O
o
td
-c
cd
CO
o
o
(d
to
•H
O O
td
'I
e
o
si
7S ^ ft?
^ ft*
S
w "*
3 «>
—
'jC
**
ft) rS
S J2 J
CI
I
* *^ *•
1
g
i
II
Sic
5 ^
5; S '
5 rT
133
V
CO
M V 0)
0) 0)
•H 'H
-P -P
OS ,0
unu
o
a
o
cd
o
u
CO
0)
<1)
CO
0)
CO
c; vd
0) 0)
cd u
^ o
2 §
c:
cd o
o
cd CO
0)
\<1)
o (3H
Cd
0) &
cd M o u
u O
5
o
o
0 cd
u a
c
nJ o
^. e
cd
H
0)
> H
•H
a >%
CO H
OH *
CM
CO CO o
a*<d" <uHO "H
p4rH 0) O
,Q -H
^ cd
C m CO
0 3 O
0
«D >
n td 'O
CO
3 QJ Q)
(13 CO t>
3 w cd 3
U (0 ^ CO
CO
3
o
u
0
3
60
Q)
U
P4
o
c
cd
3
o
§
0)
M
CX
O
0)
3
<U
o
<:H
CO
CO
w
oMUO
^8
o cd 0)
€
CO 'O
• o a) O 0)
O a 3 v» > o
CO
•B CO td 0)
cd m
•H T-i cd O • \3 CO
a O T-) •H cd n cd
cd V4 o
M (3 rH t:
> CO cd cd cd cd
>^ cd CO C iH 3 iH
CO o 3 tiO^
•H
CO >» cd
o o cd J3M Cd pr: O cd COU o CO ^ •H ^ cdO cd
g. ^ o 0) o§ cd cd 3 MH o cd CO CO u ^ a*
CO H u cd cd •H cd CO
^3 cj u e o cd cdM cd >^ S M -fi
cd cd -POOM iH i-i
^ »n
O O ^ "HS P. cd *w
cd =
4-»
o
0) 0)
Cd u
0) o
VH 0)
a U
<U rH
cd
CO
cd OJ
O
U O
•H
CO O
cd cd
^ &
a CO
•H 0)
G
3
0)
CO
cd
Cd
cd
3
o cr
•O O
(d tH
o
o oQ
hQ
CO cd
a) -u
n o
u
o
o
cs
Q) O
3 'O
cr C
o (d
iH
o <u
a -a
U-( CO
cd
cd
nd O
cd -H
O 14-1
0) w
M Cd
4J i-i
3
(U cd
•H VH
CJ rH
CO C
o a>
D*
3
cd \a»
H -H
(U cd
o
to *
cd <u 3
O i-i Q)
3 -C -H
cd <u cj
^ 13
cd
to
0)
o
13
C
cd
3O
00
\cd
6
cd 0) o o ^
3 3 13 •d M
00 <D 3 3 M
•H o •H cd cd ^
o 4J iH 3
cd (J 0)
cd CO Cd !3 3
cd 0) OJ * 3
3 CO O -H
<u o M VH W) -u
.3 M H 0\ (U 3
cr 0 3 O
CO cd 4-1 rH c;
0) cd 0) 3 cd 0)
CJ 3 3 00 t-J
-H o C •H 3 CO o
13 *H •H (U •d CO Q) -d
4J 3 rH U
O 3 cr •t iH cd <u
4-1 0) o cd Cd 3 3
0) -d O 0) 60 O
T-) o 0) •H cd
3 13 •H o M 3 0)CO cd CO -3 JJ
cd cd CO O ^3
tH *H o tH .H 0) (0
(U 3 NO) 3 \<u
3 cd 0) §
0) 4J
•H cd »H •H 3 3 CO
CO u CO
Q 0
CO
cd
0
o CO CO 0
M cd cd
CO
o
3
H
(U CO 0
cd cd rH
a
fH cd
u o
•H cd
• o
• cd
a
iH CO W
cd \cd \(d
:3 6 a
M 0)
0)
•H
4J
Cd
•
o
CO >%
Cd cd
0)
•H o
O •H O CO
o
CO CO
cd cd CO
o o o
c
0) cd «d
0)
Q)
cd o cd
cr 2 so :3 \a)
o u
iH C3*
Cd CO 13
Cd u cd
o i-> CO O
o vd
<:
1 o
a CO
cd a) (3H
d
0) cd t: o
C N 0) CO iH
H U cd -d
H cd CO T->
a cd o *
(H CO 0)
cd cd
3 bO CO C a
O tH Cd :3
d iH 60
H 0) cd <U
(1} a U
u vD cd O4 • •
tJ ^ o
0 cd
N u CO (U 0) §cd u
u o o *J 60
0 s (U
4: (d cd (u >J
1-4 0) Pi
C ^ cd CO u
\0 0) C cd >^
H nc3 CO D 13 0 •
U Cd cd 01
H O cd 60 C 4J 4J
in
-T-) CJ iH cd 0 0
0 cd •H cd D 0 c0 <
— re
SiH S
jfl o
« z
S « fc-
«
.21 £
o o
" E
ha
uX
^ .E j=
S o c
oCO
DO
n
.E
OD-g
c "O
•i-S
*- c
1 g
— o
S E
«> o
c >»
a.
u3
« §
^ J=
.2
.S
? m
O
Z
I
I
a
s
•5
I
2 1
51 -jc
a
I
3
cr
O
O
Ui
iH CO CO
Cd \cd \(d
D S a
60
0) a)
0) <u
•H
cd
una
o
o c
60 0)
cd T-i
o
o o
o
CO
cd
U CO
O Q)
o
u
u •
60
cd o
o
Cd
O -tJ
^ c
0)
cd -H
CO cd
0) o
CO o
cd
CO
a cd Vd
CO Q
cd
u 0)
c; ti
cd Q)
0 ti
0
Cd 0 CO
0 0
0)
XO)
u CO cr*
Cd CO 0
u 0) iH M
0 0.
Ah en (U13
c
d =
vD
ti
0) 0)
CO
cd
O 60
o
CP -u
o
O
: 13
13 <U
Cd ^ a
c ti -H
3 <1J 13
cd o
O 60
M
o cd
U rH
M
(U 0)
<U
§
0)
M
0)
ti
•H
a
4-1
o
•§
d
60
0)
0)
I
u
o
CO
>
cd
rH
O
0) 60
*J O
fl 13
O (U -M
>-i -H O
M rH J3
0) Cd r
CO
on:
iH to CO
cd \(TJ vo
P 0 S
bOM
0) 9>
Cd ,Q
V O
jc 5
V
t/3
ill
Si c
to o
».E
i »
Si
t> eft
J=
^ E
- 2
E.r
c
fi
-g§
S w
o
JC e
— o
.
«
oZ
3
i..
V E
II
ft-
o
I
E
-e:
«<
•5
o
^-
•5 00
I
1?
.3
t
c
o
5 a
CO3 CO
Q3
CO
cd
• 0)
o -o
-a
c o
0) -P
•H -rl
O 3
cd o«
J3 O
o
to
(U o
0) c o
3 cd to
CTtii td
o >
O QJ
iH (1)
>v to
cd o CJ
H ^
o
cd C
cd o
td *
4J 0)
c: to
cd o
o
u
u
c o
cd iHcoo
-3 e
o
o
cd
o
0)
o
td \cd
> 6
XT
u
o
O
1-4
o cd (U
-to T-)
cd
>
re
0) O
D
er
<U Cd a*
o
cd cd
c
60 Cl>
cd
so ex ci
0) Cd
>
so
• Cd
1-1 0) > Cd
H to0
m QJ 0) a
Cd (U cd
in iH
x: 4J CU
o K «-! c
0) cd
0)
M
O
00
0)
3
00
M
o
0)
O
iOS
;uales
1
2
va£
deslg CO
•
MM 1
CO
pa
CO
50
Q
cd
D
toM
O
g
O
Cd
?N
OU
to
0)
D
W
CU
c c
<u
•H
Cd
0)
4J
(0 to
\cd
S
c
0)
Cd 0)
:3 •H
cd
cd g
Id o
cd to
(U|
td
o
<
cr
u
o
H
CU
^ o
JJ
O t«
rC rH
CJ P«
0)
U C
CO
w c a
O 0)
o CO bOM cd 0)U > cd
u :d
0)
0) cd o uM 0) cQ CO C a
cd \cd (U C>0
e -rl a 0)
00 a u
td <i) -H 0)
4J
iH <U
Q) -H • o •
JJ o Id (U 0)
fi
^ <u Cd cd o o
D fi
W CTrH U <
0)
-d
fi o
cd 4-)
M td
00 H
a
o
to •
cd to
> >
M
CO
''"'"-•Xw'%^v>>Wv
« o
.121
? o
9 o
« o
ill
BO
c
•c3
O
« ©
oi.S
1 «
Si
« E
•S 2
C «
JS
DO L.
o
v O
e
a
o
Q
•s
-v.
t = 5
Si S.
11
si
3 U3
<3HWW
CO
w
>
W
oMO
§H
C/3
:3 0 S
M 0) 0)
C G
<U 0)
•H •H
4J 4J
o
0)
•H
CJ
«fl
o
u
to
<1)
<u
o
1
o
0) 0)
4-> \cd
(0
0)
a
0) 0)
•H
(d 4J
;3
<J0 o
CO a
cd
u o
a
cd
u 0)
(0
>. 0)
0)
o
PU
o
o
Vl
o
VI
(d
> o
,H C
0) 0)
o
cd "H
00
(d *
o
0) (d
(J iHM 0)
d
O 00
M 0)
0) VI
- >^
a
O (d
Cd CO
> (U
g
o
CO cd
cd
>
51
0)
0)
<3 'd
4J
d
00
(U
1-1
u
I
(1)
o
0}
15
o
cd
M Cd
00 rH
o
(0 •
cd CO
> >
•
>
CO pa
le
ball
is
is
one
king
a
adding
C9
c haO o COJO
doh
all.
o(hc
ner.'
ca V
w C
o
V
e
o
M
JS ^ o
^1 V(/> .c« *- i Eo o
^ o ^1
n ^ 4)
« o
-c iriO «
m >» <Q
•«
ca -c
one
1
ball
E ;u o C >ca (Q
c « s ^ a. "^ JS
oX MMM
5^'"
2
§
D.
"5-
5
i SI
H
I
3 ^
Mi
•2 2:11
III
. o-
^ o
O D
:3 0 6
H 0) OJ
(U 0)
•H -H
<u O 03
td ^
M Cd
o
Si ocd a
cd
o ^ CO CO
CJ o
Cd (X
«
°
o o • cd *
cd 03
,13 cd
(d rH cd "o)
>^ a o
o ;3 ^ o cd
CO o CO
d) cd cd cd
0) 0)
CO ^
cd *-5 cd
o ^ cd
O
cd o
cd o U -M cd u
4J fl o CO o
•H CO o ^ cd 0) PU
3
3
O
I)
-H
lu o
•H
0) t3
3
li
CO 0)
to
o
H 4J
•rl
d
0)
d
S
>^
0)
o
d
cd
D
a
o cd
u u
0) u
CO
cdH rH
o
<u
cd
(d H ^
4J O =
•H ,n <u
j-i cd cdOHO
c d
cd cd
S o = .
0)
d
d
P4
0)
o
0)
o
Cd
u
d
Cd
P4
Q)
CO \ pa
o
«
|i
(A
n w
» c
£ g
£ B
n CI
—I a>
CD
5-2 3 «
E §
•S H S3
_
E 6
i ^
Is'-
QO
Si
^
c 6*
I-
•s: o
v»
CI
I
I.
ri
Si ^
.3^
?5
xz
c
a
3
CD
U3
H CO CO
Cd vd \cd
3 6 6
d d
cd -o
5Z
0)
d) a>
> *J
to
0)
0) o
O 'O
N
o
td
o o
CO
o
CO
cd cd
e >
QJ CO
O
t4 U
d
3 O
T-> H
o
CO
13 QJ
d
0) cd CO
^ o
(U o3
o
\H CO
(d 0)
e
CO 3
o o a
d o CO
td -u \cd
" c
^
Cd d
^ o 0)
Cd 0)
•H O
td
o
3
u
o
o
3
cd a d
1-* CO u 0)
o
<u (0 O O
cd CO
> d o d
0 0) V4
m o •u
(d 0 CO o a
> d o
CO 13H O cd o
(U o rH •1
CO o 13
o 0) cd
N o 13
o •H
Cd d cd 4J
B 0) o d
0) cd
f-i <d o QJ o
(U o
o Qi
0) 3 CO cd
-C a* o 3
u (U d bO
w 3 •H
(U
d CO
cd o CO
05 0
c0cd
>
en
o 3
CO • cr C/3
(d CO Qi
> > (X
0)
§
0)
p.
I
0)
d
3
bO
QJ
M
(X
O
bO
<U
:3
0)
o
0)
o
53
Appendix D
Experimenter's Instructions
for the
Semantic Differences Task
Por favor sientate aqui# Yo me voy a sentar al otro
lado de la mesa, Aqux tenemos un juego con l^inas y pa-
labras. Voy a colocar unos dibujos frente a ti que tienen
debajo una palabra escrita en ingle's. Luego voy a decir
una palabra en espanol. Yo quiero que tu me senales el
dibujo que mejor representa lo que yo dije.
iEntiendes lo que vamos a hacer? iQuieres saber algo
mas? Bien. Vamos a comenzar#
(Please sit down here. I am going to sit on the other
side of the table. Here we have some words and a set of
drawings. I am going to put some of the drawings in front
of you. There is an English word under each drawing.
Then, I am going to say a word in Spanish. I want you to
show me the drawing which best represents what I said.
Do you understand what we are going to do? Would you
like to know anything else? Good. Let us begin.
)
5^
Appendix E
Experimenter's Instructions
for the
Piagetian Conservation Test
Aqui tenemos otro Juego. Este tiene agua de colores,
plasticina, bloques de madera y otras cosas, Voy a hacer-
te algunas preguntas y me gustarxa que me contestes lo mejor
que puedas, i Entiendes lo que vamos a hacer? Bien, vamos a
empezar.
(Here we have another game. This one has color water,
play dough, wooden blocks, and some other things, I am going
to ask you some questions and I would like you to answer in
the best way you can. Do you understand what we are going
to do? H-ne! Let's begin,)
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Footnotes
1# Language distance is the term used to indicate the
difference in language structure between two languages.
2, Hass (1955) constructed a classification of bilin-
guals which does not take relative skill into account. Bi-
linguals are classified as receiving vs. sending, oral vs.
visual, close vs. distant.
3m The terms pre-operative, transitional, and opera-
tional levels of cognitive development are used as Jean
Piaget used them.
4. My sincere thanks and appreciation is extended to
the Holyoke public system; especially to the staff, teachers
and children of the West Street School for their cooperation
in this research.
5. My sincere thanks and appreciation is extended to
Dr. Arnold Well for his assistance in developing a statisti-
cal measure for variation in cognition of semantic differ-
ences.
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